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A Geographic Information System (GIS) can be a powerful tool for solving land use planning
problems. The synthesis, analysis, and depiction of spatial data make it a valuable tool for land use
planners. A primary issue with GIS is the cost and time required to develop a functional system.
One of the major impediments to functionality are the time and resources required for data
development.
This paper reports on a study completed for Deschutes County Oregon. The work was part of
a contract with Deschutes County to evaluate boundaries and standards for the County's
Exclusive Farm Use (EFU) zones. Under Oregon Statewide Land Use Planning Goal 3, each
county is required to develop these boundaries and standards and review them periodically.
GIS data and methodology were developed to complete the study. Because of limited time
and resources, data developed for the GIS were gathered from readily available resources, such as
the Oregon State GIS Service Center and the Deschutes County Assessor. This paper compares
the techniques and methods for developing this relatively inexpensive GIS with follow-up research
where more extensive and detailed data were made available for the same study area. Particular
emphasis is given to comparing the cost and usefulness of section level data resolution to parcel
level resolution.
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A Geographic Information System (GIS) can be a powerful tool for solving land use planning
problems. The synthesis of data from multiple sources and types, and the depiction of these data
in a spatial format is one of the major strong points of these systems. An ongoing issue with GIS
is the time and resources required to develop a functional system. A GIS is more than just
hardware and software. In fact, data acquisition is the most expensive component of these
systems. GIS Practitioner L. Worell writes:
"The most costly (and valuable) componentofany GIS is the data contained within it."
(Worell, 1991)
In fact, the cost of conversion typically exceeds 50% of the cost of implementing a GIS
(Montgomery and Schuch, 1993). The research used GIS software and existing spatial and tabular
databases to evaluate agricultural land use data with a minimal investment of time and expense for
GIS data. This paper presents a comparison of this approach to one that required considerably
more time and resources to complete. The purpose of this comparison is to measure the benefits,
if any, to developing this more detailed information.
The study area encompassed the 231,861 acres zoned EFU in the county. The primary focus
of the study was the northern portion of Deschutes County, Oregon as shown in Map 1 on the
following page. At the time of the study in 1992, there was tremendous development pressure
placed on these resource lands. Deschutes County used the results of the study to complete
zoning and plan revisions for the county's agricultural lands.
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In 1972, the Oregon legislature enacted Senate Bill 101, which included 14 latid use planning
goals. These goals guide Oregon municipalities and counties in the preparation of comprehensive
plans for land use. Five more goals were added in 1975 (Land Conservation and Development
Department, 1990). These goals range from protection of natural resources to community
involvement in the land use planning process. This study focused on Goal 3, which is concerned
with the preservation of agricultural land. The language of Goal 3 is as follows:
"Agricultural Lands shall be preserved and maintained for farm use, consistent with
existing and future needs for agricultural products, forest and open space. These lands
shall be inventoried and preserved by adopting exclusive farm use zones pursuant to ORS
Chapter 215. Such minimum lot sizes as are utilized for any farm use zones shall be
appropriate for the continuationofthe existing commercial agriculture enterprise within
the area..."
According to Pease, the legal framework requires the following four-step process to meet the
intent of Goal 3:
"1) Identify the types and sizes offarm operations comprising the County's commercial
agricultural enterprise.
2) Determine whether there are subareasofthe County with a distinct agricultural
enterprise in termsoftypes an&or sizes.
3) Determine the farm unit size(s) in each sub-area.
4) Evaluate the relevant information to determine the minimum parcel size appropriate
to maintain the area's commercial agricultural enterprise as a whole. "(Pease, 1992)
Agriculture in Deschutes County is limited by a short growing season, limited water, and the
lack of productive soils. According to the County's comprehensive plan, the growing season in
Deschutes County can be extremely short. In Redmond, the last frost has occurredas late as June
30, and the first frost as early as July 2. The growing season is estimated at 94 days for Redmond
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arid climate. Irrigation management is controlled by irrigation districts in the County. According
to the Deschutes County Water Master, there is little opportunity to bring additional land into
farming since additional water rights are not available. Deschutes County has no Soil Capability
Class I or Class II soils. According to the County's comprehensive plan, the County has
approximately 17,000 acres rated "good" as to soils capability and about 200,000 rated fair as to
soil suitability for irrigation. Most of the better soils are clustered in the northern portion of the
County around Lower Bridge, Cloverdale, Redmond, and Alfalfa.
Policies regulating development in Deschutes County's agricultural lands have been
controversial. County officials have tried to balance the interests of landowners who want to
develop what they see as marginal farmland and others who see agricultural land as a non-
renewable resource, while complying with state standards. The County used the following
definition for agricultural lands in it's comprehensive plan:
"Agricultural Lands are those lands which are identfIed as possessing Soil
Conservation Service Agricultural Capability Class I- VI soils or, where detailed soils
information is not available, agricultural land shall be identjfIed by showing that it has
been listed as on Farm Tax Deferral within the five years preceding the adoptionofthis
plan (as indicated on the Existing Land Use Map compiled from County Assessor's
Records) and/or by the fact that the land is indicated on the County Planning
Department's Irrigated Lands Map." (Deschutes County Comprehensive Plan, 1990)
The County also identified the different types and areas of agriculture. The following types of
agriculture land were identified:
A) High Desert Sagebrush and Juniper Land
B) Riparian Meadows
C) Irrigated Commercial Crop Land
D) Irrigated Marginally Commercial Land
E) Dry Rangeland
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G) Marginal Farmland - Developed
Zoning boundaries were drawn based on these "agriculture types" and the County's definition
of agricultural land. The following rules were used to determine zoning:
"All Lands meeting the definitionofagricultural lands shall be zoned EFU, unless
an exception to State Goal 3 is obtained so that zoning may be Multiple Use Agriculture.
No more than 25%ofa given agricultural district shall be composedoflands notof
the same agricultural type. Any agricultural lands not zoned EFU agriculture shall be
identfled in the County Exception Statement. Zoning Districts shall be at least 40 Acres
in size.
Zones and Lot minimums shall be established to assure the preservationofthe
existing agricultural characterofthe area:
A) High Desert
B) Riparian Meadows
C) Irrigated Commercial Cropland
D) Irrigated marginally Com. Crop Land
E) Thy Rangeland
F) Marginal Farmland, Undeveloped
G) Marginal Farmland, Developed
EFU-320 acres
EFU-80 acres
EFU-80 acres
EFU-40 acres
EFU-40 acres
EFU-20 acres
MUA-10 acres"
In 1991 county officials decided to undertake a re-evaluation of the county's zoning
boundaries and standards for agricultural lands as part of a required five year review by the state
land use agency. Our contract with the county was to help them assemble and analyze the
appropriate data for the evaluation.
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related to planning. With a GIS, the planner can determine spatial patterns (or lack thereof),
produce thematic maps based on data attributes, and overlay layers to combine information or
extract a subset of the information based on the area's geography.
Kliskey writes:
"GIS provides planners with aflexible, dynamic problem solving environment that can
enhance natural resource management" (Kliskey, 1995).
There are as many definitions of GIS as there are authors on the subject. However, the
commonality that these definitions share is its capability to perform spatial analysis. Spatial
analysis involves the determination of patterns of data associated with locations, and the
manipulation of location-related data to derive new information from existing data, such as
direction, distance and connectedness (Huxhold, 1991).
A GIS is made up of map data stored in a digital form and non-graphic attribute data that
describes the digital map features. Map data make up the lines, points or polygon areas of a map.
Non-graphic data does not have an inherent spatial reference but could be related to a spatial
reference based on a key field. Non-graphic descriptive data are referenced by a locational index
or geographic ID (geographic coordinate, situs address, parcel number, or geographic district).
With GIS, a link between map data and non-graphic data can be made.
Several studies have utilized GIS to analyze agricultural patterns and development pressure on
farmland. Miller used GIS to model farmland protection, development pressure on farmland, and
farmland significance in the Chesapeake Bay area of Maiyland (Miller, 1997). Dudding used GIS
to model conflict between agricultural and non-agricultural resources and the location of high
value farmland in the state of Minnesota. Both of these studies focused on data acquisition,
inventory techniques and analysis methodology. Dudding's study used farm tract data at the
parcel level in combination with climactic, soil and zoning data (Dudding, 1981). Miller's study
used existing statewide GIS data resources, US Census TIGERILINF data, soil data from the Soil
Conservation Service, and land cover data from the University of Maryland. Lindhult et al. used
parcel level data in combination with soil, land use, public utilities and zoning to identiti high
value agriculture and areas of conflict in Westfield, Massachusetts (Lindhult, Fabos, Price, 1988).
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surrounding Chicago (Greene, 1997).
Data Acquisition
From the requirements of Goal 3 it is apparent that implementation of the goal requires a
variety of data in both a non-graphic and map format. In order to meet the legal framework of
Goal 3, we needed to build a GIS that contained an inventory of the location and type of existing
farms in the County. This included methods to document, analyze and present the information ina
format that could be easily understood and comprehended by an audience of county planners,
county commissioners, members of the Farm Advisory Committee, and the public. Data
requirements included the size, soil type, irrigated area and assessed value of farm parcels
throughout the county, as well as land uses and market land prices.
The most readily available and comprehensive resource for land based data in Oregon is the
information maintained by county tax assessors. According to 0RS308, counties in Oregonare
required to maintain information on property for tax assessment purposes. The assessor's tax
parcel has become the de facto base spatial unit (BSU) for most, if not all, planning departments
in Oregon. In 1983 Richard L Ragatz Associates Inc. conducted a study to determine the
feasibility and efficiency of using tax assessor data for land use projects, and its limitations and
drawbacks for planning purposes. One of the major drawbacks described was that, though
assessors throughout the state tend to gather the same information, they rarely use the same type
of software or tracking system. Deschutes County runs data on a mini-computer (PlC Based
System); unfortunately, data could not be downloaded directly to a format which was PC
compatible. However, it was possible to download information onto tape inan ASCII format
which could then be converted to a DOS ASCII file. This file was transferred to diskette, then
imported into DBASE IV. These data were non-graphic; it was possible to determine general
location from the assessor's property ID number based on the Public Land Survey System, which
contains the township, range and section of the parcel. This attribute allowed the data to be
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data other data sources supported our analysis of assessor data. The primary non-graphic
databases to support the analyses were as follows:
1) Deschutes County Assessor parcel data
(ASCII Comma Delimited File for 4341 records)
2) Agriculture of Census Data.
3) Irrigation District data
4) Oregon Department of Agriculture Farm Reports
5) Deschutes County Assessor data on land sales.
Spatial Data which could be read into the GIS were obtained from the State Geographic
Information System Center in Salem, Oregon which included data for the following:
1) PLS (Public Land Survey) section grids and township boundaries.
2) Hydrology
3) Transportation (roads and highways)
Other spatial data obtained for the study included digital line data produced in another study
for the County by a local engineering firm. These data included County zoning boundaries in
Autocad format exported as DXF (Drawing Exchange Files).
The data acquired from the State GIS Service Center is available at minimal cost and is
available for most municipalities. The data sets were provided in an Arc Export format from the
UNIX workstation, which were readable by PC-Arclnfo. The DXF Files were imported into the
PC-Arcinfo system using the DXFARC command. Unfortunately, since the zoning information
was not available in Arc-Info format, a considerable amount of effort had to go into cleaning and
entering data for each zoning polygon.
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Pease's four-step process for determining commercial farms was used to perform data
analysis. The first step was to get the tabular ownership data for EFU zones into contiguous
parcel ownership tracts. Farm units typically do not consist of solitary parcels; therefore
contiguous parcels making up farm tracts needed to be consolidated. Contiguous parcels (parcels
that touch or are separated by a county road) with the same owner name on the assessor's tax roll
were considered to be farm tracts. According to 0AR660-05-015(7) contiguous ownerships are
an appropriate farm unit for determining commercial farm sizes. Unfortunately, there was not a
method for automating this process since digital spatial data for tax parcel boundaries did not
exist at the time of the study. The only alternative was to manually cross-referenceassessor maps
against the alphanumeric listing of the 4341 property owners within EFU zones. Contiguous
parcels were coded in the digital database as shown in the diagram below. Contiguous parcels
were coded with a "C", "C2", or "C3" depending on the number of contiguous farm tracts owned
by the same person. This was completed for all property owners in EFU zones. A program
written with D-base was used to sum acreage, land value, irrigated area, and soil types for each
contiguous ownership.
ContiguousRnumber Owner Name Acres Value TRS
C R06081410340000200 JOHNSON DOUG 2.42 $10 141034
C R06171410350000100 JOHNSON DOUG 123.96 $495 141035
R02031411000000102 LOCKJOHN 0.06 $0 141101
C R06021411040000100 SMITH JOT-IN 40 $860 141104
C R0602141 1040000200 SMITH JOHN 40 $1,560 141104
C R06021411040000300 SMITH JOHN 40 $160 141104
C R06021411040000500 SMITH JOHN 40 $300 141104
C R0602141 1040000600 SMITH JOHN 40 $160 141104
C R06021411040000700 SMITH JOHN 40 $160 141104
C R0602141 1040000800 SMITH JOHN 40 $160 141104
C R0602141 1040000900 SMITI-I JOHN 80 $320 141104
C R06021411040001000 SMITH JOHN 40 $160 141104
The County assessor places a land value on all parcels. In EFU zones, this value theoretically
reflects the capability of the land to produce crops or sustain pasture for livestock. This
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distinguish between commercial and non-commercial farms in the county.
Land value was also used together with farm multipliers for each of the assessor sub-zones to
generate potential gross sales for each contiguous ownership tract (See following page Map 2,
Sub-zone Map). The following list of gross sale multipliers was used in the study:
Zone 1 - 2.4
Zone 2-2.2
Zone 3 - 2.2
Zone 4- 1.9
Zone 5 - 2.0
Zone 8 - 2.2
The commercial farm threshold was established through the following steps:
A) Rank areas of contiguous ownership by total value from lowest to highest value.
B) Set the 10th percentile of total assessed value for all farms in the group as the
commercial threshold.
With this threshold established, we could identify and map contiguous ownership's which
were deemed commercial and non-commercial. Of the initial set of 1576 farm tracts, 775 were
classified non-commercial. This left 801 farms in our pooi of commercial farms. The table on page
13 is a summary of this analysis.
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Assessor Subzones
Deschutes County
i Subzone 2024 Miles
Boundary
N
R8E R9E RIOE RIlE RI2E
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T 18 S#of%of #of %of Total Aye- Aye-AverageTotal
Tracts Total Acres Total Value rage rage lrr. lrr.
Tracts Acres Value Size Acres Acres
Oto 570 36.17 30514.94 19.14 $505,784$887 53.53 3.44 1962.70
4.9%
5 to 205 13.01 7989.45 5.01 $506,204$2,469 38.97 10.33 2117.67
9.9%
lOto 256 16.24 15554.70 9.76 $1,013,343$3,958 60.76 16.62 4254.78
19.9%
2Oto 175 11.10 15532.16 9.74 $1,012,364$5,785 88.76 24.674317.27
29.9%
3Oto 123 7.80 10198.00 6.40 $1,015,339$8,255 82.91 35.86 4410.17
39.9%
40 to 87 5.52 17420.21 10.93 $1,018,366$11,705 200.23 48.28 4200.46
49.9%
5Oto 60 3.81 14201.31 8.91 $1,009,055$16,818 236.69 69.364161.48
59.9%
6Oto 42 2.66 16430.59 10.31 $1,007,555$23,989 391.20 96.92 4070.84
69.9%
7Oto 29 1.84 10423.02 6.54 $1,018,900$35,134 359.41 147.254270.36
79.9%
8Oto 19 1.22 8055.58 5.05 $1,018,934$56,607 447.53 240.91 4336.37
89.9%
90 to 10 0.63 13094.31 8.21 $1,022,838$102,284 1309.43 520.70 5207.01
100%
TOTAL 1576 100159414.27 100 $10,148,682 43309.11
Farms in the non-commercial category had a maximum potential gross sales of about $7,000
per year. It would be difficult to make an argument that farms under $10,000 in annual gross sales
are commercial farms.
Next, the study required that we identit' areas in the County "witha distinct agricultural
enterprise in terms of types and/or sizes." In order to determine the location of these farms and
perform analyses, there were two choices:
A) Develop digital maps of contiguous ownership throughout the County, which included
approximately 2341 parcels covering 116,229 acres.
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types of commercial farms in the County. Use this information in combination with
standard statistical descriptions of the data to develop farm sub-zones.
We estimated that option "A" would have cost approximately $2,925 and 195 hours to
complete. It would have been logistically difficult, since the hard copy assessor maps provided by
the County for the study were not adequate for digitizing. This being the case, digitizing of
parcels would have had to occur at the County; at the time the County did not have the equipment
or workspace needed to complete the project. The estimate of $2,925 and 195 hours to complete
the digitizing of parcels is based upon an estimate of 5 minutes per parcel and $15 per hour for
staff and facility time.
With our limited time and budget, option "B" was our only choice. Fortunately, tax assessor
data is coded according to the Public Land survey Section where it is located. The following
diagram depicts how non-graphic data for each individual contiguous ownership were aggregated
into these Public Land Survey sections.
Parcel
"A"
100 Acres:
Commercial
:Parcel
Farm "Y" "B"
"A"+"B" a150 Acres
300 Acres
.-------------
140102 ---------------
Parcel
"A''
150 Acres
I -I
-Commercial '
Farm "Z"
I
Public Land Survey Section
lOOAcres
I 140102 140102
Number of Farms =2
Average Farm Size = 200 Acres
I
I
I I
I I
I I
I I
I I
I I
This allowed the display of non-graphic data geographically. For example, Map 3 on the
following page shows mean irrigated acres by section. Map 4 shows mean potential gross sales by
section. We also calculated medians for each data set by section. Using this technique, we could
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CDillustrate the distribution of farm sizes and types throughout the County and begin to group areas
into sub-zones based on similar characteristics found in the data. These sub-zone boundaries
essentially followed existing zone boundaries. The final grouping of data was not unexpected
since the existing zoning regulations for minimum size were having an influence on the minimum
size of commercial farm tracts.
Based on these groupings, sub-zone boundaries were digitized into a coverage from which
we could automate the task of coding sections and data into sub-zones. This was accomplished by
using the overlay capabilities in the GIS. Essentially, information from one layer can be extracted
or combined into another layer. This is a fundamental capability of GIS and a powerful one. The
PC-Arcinfo operation "iNTERSECT" is summarized in the following diagram:
Coverage A
iLI)I I(I
Coverage B
"SECTION MAP"
Zoning = EFU2O
Coverage B Modified
In the diagram above information from map coverage "A" is transferred to Coverage "B"
based on the common topology. Using this method, data in one coverage that are broken into
many small polygons (parcels), can be coded using information from a coverage containing larger
polygons (zoning). This reduces data entry time.
Once data had been grouped into sub-zones statistical analyses were performed to determine
the distribution of data. The chart on page 18 shows a scatterplot based on assessed value data for
farm tracts within one of these sub-zone areas:
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This chart shows the data distribution based on assessed value. The majority of data points
fall below the $40,000 dollar mark. This chart can be used to identify tracts which do not "fit"
with the rest of the data. Once identified, the tract's location was determined to evaluate whether
the tract should be included in the sub-zone grouping.
The County was divided into 8 sub-zones. Maps and statistical summarieswere prepared to
show the distribution of farms within each. These sub-zones are depicted in Map 5on page 19.
The maps and statistical summaries were valuable in our presentations to the advisory
committee members and County staff. These maps gave a data basis to first hand observations
made by "local experts". Some general observations could be made based on themaps and data
summaries:
1) Existing zoning was not adequate to protect commercial farm operations in thearea.
2) Some areas of the County were developing as small hobby farmareas.
3) The information helped determine which areas of the County needed further analysis
and more detailed information.
The capability of the GIS to identify sections within the sub-zone areas requiring further
analysis was a valuable tool. It allowed staff planners to focus effortson these areas. Once the
areas were identified, the 1:1200 assessor maps, in combination with the commercial farm
database were used to "fine tune" the boundaries of the sub-zones.
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fJQBased on the GIS analysis and recommendations from staff and the advisory committee, the
following sub-zone minimum parcel size standards were developed for Tier 1 Land
Divisions/Farm Dwellings:
Lower Bridge Sub-zone - 130 Irrigated Acres
Cloverdale Sub-zone - 65 Irrigated Acres
Terrebonne Sub-zone - 35 Irrigated Acres
Tumalo/RedmondfBendlSisters Sub-zone - 20 Acres or 10 Irrigated Acres
Follow-up Study
Following the completion of this study, the County acquired digitized parcels for the entire
study area. Based on the County's digital data for parcels and the assessor data used previously, a
new analysis of the farm data was completed. The first step in this second analysis was to acquire
the data from the Deschutes County Public Works Department. Data were received from the
County in Arc Export format and imported using Arcview 3.0. Arcview is a desktop GIS system
produced by Environmental Systems Research Institute (ESRI). Importing the data converted the
Arc Export file into a "shapefile" format. This is the non-topological data format used by Arcview
and other desktop GIS packages.
The Deschutes County GIS stores data in tiles based on sections from the Public Land Survey
System. Each section covers one square mile. Once the data were imported, the sections were
combined into one data file. The combination of files made it easier to manage the files and
perform data analysis. At this point, the file was split up into individual parcels and did not reflect
the contiguous ownership tracts that made up "farm tracts". The next step was to link the assessor
data file used in the previous study to the shapefile using the ID number the assessor uses to
identify property.
At this point, we can begin to discuss some of the advantages there might have been to
digitizing the parcels in the first study. The first advantage is the ability to merge contiguous
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of parcels zoned EFU that were receiving tax deferral, in combination with hard-copy parcel maps
to determine contiguous farm tracts. This procedure took approximately 46 hours of time to
complete. In the second study, a GIS "merge" of the data was performed based on owner name.
In this operation the GIS evaluates each "shape" and determines its relationship to surrounding
shapes. The GIS also evaluates the attributes of the adjacent shapes; in this case, the owner name.
This operation is depicted in the following diagram:
Parcel 1 Parcel 2 4
Resulting Parcel
If two shapes are contiguous (share the same boundary or are only divided by road) or are
within a specified distance and share the same owner, then the two shapes are merged into one.
An operation that took 40 hours to perform manually took 2 minutes to perform with the GIS.
This labor savings offsets the cost of digitizing parcels.
In the first study various tabular data were displayed at the section level, including mean and
median potential gross sales, irrigated acres, farm count, and farm size. As described earlier, the
data were aggregated to Public Land Survey sections (1 square mile areas). In the second study
these same data were depicted at the parcel level. Map 6 on the following page shows an area in
which the average size of farm tracts is displayed. On the right side of the map is the data at the
parcel level. On the left side the data is shown aggregated to the section.
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t)The data for any given section is the mean or median value of all commercial farms within the
section. For example:
Farm Size Section
Farm! 20 Acres 141010
Farm2 38 Acres 141010
Farm3 22 Acres 141010
Farm4 24 Acres 141010
Farm5 12 Acres 141010
In this example the mean size for farms in section 141010 is 23.2 acres and the median is 22
acres. Data are aggregated similarly for remaining sections and coded with the mean and median
value. Depicting these values on the map gives a general picture of the average farm size within
this section. Several authors have noted problems associated with aggregating data into grid cells.
Burt and Barber describe it as the scale or areal aggregation problem. As data is aggregated, the
values for many descriptive statistics can vary systematically. (Burt and Barber, 1996)
A
4 8 12 2
6 12 6 10
2 10 8 4
10 8 10 8
B
6 7
9 8
6 6
9 9
p=7.5
2975 2.I75
C
7.5 7.5
7.5 7.5
For example, the diagram above shows aggregation at three levels. Basedon the diagrams it is
apparent that as the level of aggregation increases so does the smoothing of the data. In "A" the
variance of the data set is 9.75; where in "C" the variance of the data is 0. This aggregation
reduces the amount of spatial variation depicted on a map.
Page 23Map 6 illustrates that this "smoothing" of data is minimal in our case. For example, section 9
and 16 have larger farm tracts than the surrounding sections. This can be seen on both the section
level map and the parcel level map. In fact, it would appear that spatial trends are more readily
seen on the section level map than the parcel level map. However, the parcel level data have the
advantage of showing the boundaries for farm tracts and can be used to readily identif,' a unique
area that perhaps should be separate from the sub-zone.
Aggregating data into sections has other problems. Map 7 shows a section of the County. On
the right, data are presented at the parcel level and on the left, aggregated to section. In this case
parcels in section 7 are being aggregated with parcels in section 8, to form a single farm tract
whose data wifi be tied to section 7. This reduces the perceived extent of farms within this area.
Based on the map it might be construed that this area is a less important agriculture area. At the
parcel level of analysis this problem does not exist since farm tracts are shown in their true
location. Displaying data at the section level may also overemphasize the importance of an area,
since areas are shaded regardless of the size or number of farms in the section.
If parcel level data had been available in the first study, the agricultural land use data
developed for the study might have been more valuable. This land use coverage was interpreted
from black and white aerial photography and categorized by agricultural land use. Maps generated
from this information were valuable to the study. This data confirmed that the types of agriculture
in each sub-zone were similar. It was not possible to use this information in conjunction with the
section coverage for commercial farms. In fact, overlaying these two coverages would have been
incorrect since the geographic units were dissimilar. Map 8 shows a sample of the data with an
overlay of parcel based commercial farm tracts.
If farm tract boundaries would have been available, the data could have been overlayed and
combined to produce more detailed information on commercial farms. Using GIS overlay
techniques, farm tracts could have been split into agricultural land uses. Based on this type of
analysis, we may have obtained a better sense of the type of agriculture being conducted on
commercial operations. This information could have been used to generate more detailed profiles
of commercial farm operations in each sub-zone. This analysis was not possible with the section
level analysis.
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The first methodology met the basic requirements for the study. Using the section based
analysis, the study was able to provide the data sets for meeting the basic requirements of Goal 3.
It provided the basis for determining sub-zones with similar sizes and types of agriculture. The
fact that zoning boundaries already existed in the County before the study took place limited the
amount of data collection and analysis that were needed. The thematic mapping capabilities of the
GIS were valuable; it would have been difficult to justify the sub-zones defined without this
information.
Based on the discussion presented, it is apparent that there are some advantages to digitizing
parcel data for this type of study. Parcel level data would have given staff planners easieraccess
to, and finer detail on the location of commercial farm tracts. These detailed maps would have
aided in the implementation and administration of the new zoning standards. This data would also
have aided staff in tracking development trends in these areas. With this information staff would
have had a better data format for use in monitoring the effects of implementing thenew zoning
requirements of this study. More detailed maps might also have made our discussions with the
Farm Advisory Committee more meaningful, since discussions often focused on specific farm
operations.
Neither methodology used the spatial analysis capability of GIS to its fullest potential. For the
most part, the GIS was used to depict the variation of commercial farms within the County
through thematic mapping techniques. Overlay techniques were used to extract data elements
from one coverage to another, and GIS merge techniques were used in the parcel level analysis to
determine contiguous ownership tracts. Had the requirements for the first study beenmore
rigorous, then the first methodology may have fallen short of providing the information needed.
For example, parcel level data used in conjunction with basin data and irrigatedareas might have
revealed that drainage basin boundaries would make more sensible zoning boundaries. Another
potential use of GIS analysis capabilities in this type of study would be to identifyareas of conflict
between agricultural and non-agricultural uses. This would require farm tract parcel data,as well
Page 27as parcel data for adjacent areas. These types of sophisticated spatial analyses were not curtailed
by a lack of only parcel level data, but lack of other data layers such as detailed soils data,
elevation, hydrologic basins and irrigated areas.
Development of parcel level data would not have changed the outcome of the initial study.
The standards developed for minimum parcel sizes would have remained the same. However, in
the long term the information would have been valuable for county staff in the implementation and
monitoring of the new zoning requirements. If time and resources would have been available the
recommended course of action would have been to digitize the parcel level data. The long term
benefits of this information outweigh the cost of data development.
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